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采用带 FORTRAN 气化动力学子程序的串联全混流反应器来代替 Gibbs 反应















































Chinese energy structure is coal dependent. With the energy crisis highlights, coal-
chemical industry has become a hot topic and developed quickly. In recent years, for 
the strengthening of the environmental protection consciousness, it is necessary to 
develop the clean and effective utilization technology of coal. Coal gasification is the 
core technology for the clean production of coal-chemical industry. Suitable coal 
gasification process is an effective way to solve our energy problems. Therefore, in 
this thesis the process simulation, systematic energy balance and exergy analysis for 
coal gasification process are investigated, and then the basic framework of systematic 
analysis and design of coal gasification process are discussed. 
Firstly, the fixed bed process of coal gasification is simulated. Because the reaction 
temperature of the fixed bed process is lower and the product is rather complex than 
other coal gasification process. The reaction kinetics of the gasification process is 
expressed by FORTRAN subroutine in RCSTRs, and then the RSCTRs in series are 
used to substitute the Gibbs reactor in the simulation. ASPEN PLUS is used as a 
platform to simulate the fixed bed for coal gasification process and the results of the 
simulation are in agreement with the actual fixed bed of the coal gasification process. 
The proposed model is applied to investigate the effect of the number of RCSTRs on 
carbon conversion and outlet temperature. The results show that carbon conversion 
and outlet temperature are closer to the actual data with the increase of number of 
RCSTRs. However, less number of RCSTRs helps to reduce the computation time. To 
keep the accuracy of the simulation results and less computation time of the 
simulation for coal gasification, it is suitable to use 6 RCSTRs in series to describe the 
fixed bed according to the results of the simulation. 
Secondly, the entrained bed of coal gasification process is modeled by a balance 
model, which is based on the Gibbs principle of minimum free energy. To overcome 
the drawback of the balance model, the balance model is improved by the equilibrium 
temperature interval. Then the improved model is verified by the industrial data of 
two typical entrained bed gasifiers (Texaco gasifier and Shell gasifier). The results of 
the simulation are in agreement with the industrial entrained bed of the coal 
gasification process. The proposed improved model is applied to discuss the effects of 
equilibrium temperature for the simulation of different gasifiers. The effects of two 

















(CWS concentration) on the outlet temperature and gas composition of different 
gasifiers are considered. 
Finally, with the ASPEN PLUS simulation results of different coal gasification 
process, systematic energy balance and exergy analysis are used for thermodynamic 
analysis of the coal gasification process. Energy loss and exergy destruction of the 
biggest segment and the reasons are analyzed. The energy loss and exergy efficiency 
of the different coal gasification process are also compared. The results show that the 
highest exergy efficiency is the fixed bed gasifier, the second is the Shell pulverized 
coal gasifier, and the worst is the Texaco CWS gasifier. 
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